abstract: In this paper, we introduce and investigate the notions of Iω-closed sets and Iω-continuous functions,maximal Iω-closed sets and maximal Iω-continuous functions in ideal topological spaces.We also introduce a new class of spaces called M Tω-spaces.
Introduction
Ideals in topological spaces have been considered since 1930.In 1990,Jankovic and Hamlett [5] once again investigated applications of topological ideals.The notion of I g -closed sets was first introduced by Dontchev et al [3] in 1999.Navaneethakrishnan and Joseph [9] further investigated and characterized I g -closed sets and I gopen sets by the use of local functions.Recently the notion of I rg -closed sets was introduced and investigated by Navaneethakrishnan and Sivaraj [10] .In this paper we define and characterize Iω-closed sets,Iω-continuous functions,maximalIω-closed sets and maximal Iω-continuous functions.We also introduce a new class of spaces called M Tω-spaces.Finally we obtain a decomposition of * -continuity.
2000 Mathematics Subject Classification: 54A05 ,54C05 Definition 2.5. A function f : (X, τ , I) → (Y, σ) is said to be (i) * -continuous [12] if f −1 (A) is * -closed in X for every closed set A of Y.
(ii)strongly-I-LC-continuous [12] if f −1 (A) is strongly-I-LC in X for every closed set A of Y.
Lemma 2.6. [5] If A and B are subsets of an ideal space ,then (A∪B) * = A * ∪B *
Iω-Closed sets
In this section we introduce Iω-closed sets and investigate some properties of such sets. (ii)Every * -closed set is Iω-closed,but not conversely.
(iii)A * is an Iω-closed set for every subset A of (X, τ , I)
Remark 3.4. Converse of Remark(ii) need not be true as shown below.
Example 3.5. Let X={a,b,c},τ = {φ, {a}, {a, c}, X}and I = {φ, {a}}.Then {c} is Iω-closed,but not * -closed.
Theorem 3.6. Let (X, τ , I) be an ideal space.Then every Iω-closed,ω-open set is * -closed set. The converse of the above theorem need not be true as shown in the following example.
Example 3.11. Let X={a,b,c}, τ = {φ, {c}, X}and I = {φ} Then {b} is Iω-closed,but not I αgg -closed.
The following examples show that Iω-closed sets and I g -closed sets are independent.
Example 3.12. Let X={a,b,c,d}, τ = {φ, {a}, {b}, {a, b}, X}and I = {φ, {b}, {c}, {b, c}}. Then {a,b,c} is I g -closed,but not Iω-closed.
Example 3.13. Let X={a,b,c,d},τ = {φ, {a}, {a, b}, X}and I = {φ}.Then {b} is Iω-closed,but not I g -closed.
Remark 3.14. The following table shows the relationships of Iω-closed sets with other known existing sets.The symbol"1" in a cell means that a set implies the other maps and the symbol"0" means that a set does not imply the other sets. Proof: Suppose A is an Iω-closed set in X and F be aω-closed subset of cl
✷ Theorem 3.20. Let A be an Iω-closed set in an ideal space (X, τ , I).Then the following are equivalent.
(a)A is a * -closed set.
Then B is also an Iω-closed set.
Since X-U isω-closed and A is Iω-closed,by theorem 3.19,X − U = φ and so X =U.Thus X is the onlyω-open set containing
The following theorem gives a characterization of Iω-open sets. Proof: Necessity.Suppose A is Iω-open and F be aω-closed set contained in A.Then X −A ⊆ X −F and hence cl
Iω-continuity and Iω-irresoluteness 
Converse is similar. ✷ 
where {b} is a closed set in(Z, η). (ii)g • f is Iω-continuous if f is Iω-irresolute and g is Iω-continuous.
Proof:
is Iω-closed in X and hence g • f is Iω-continuous.
(ii)Let V be closed in Z. Since g is Iω-continuous,g Then Iω-closed sets are φ, {b}, {c}, {b, c}, {c, d}, {a, c, d}, {b, c, d}, X.Here {a, c, d} and {b, c, d} are maximal Iω-closed sets.
Remark 5.3. Every maximal Iω-closed set is a Iω-closed set but not conversely.
Example 5.4. In example 5.2,{b} is a Iω-closed set but not a maximal Iω-closed set.
Theorem 5.5. The following statements are true for any ideal space (X, τ , I).
(i)Let F be a maximal Iω-closed set and G be a Iω-closed set.Then F ∪ G = Xor G ⊂ F .
(ii)Let F and G be maximal Iω-closed sets.Then F ∪ G = X or F = G.
(i)Let F be a maximal Iω-closed set and G be a Iω-closed set.If F ∪ G = X,then there is nothing to prove.Assume that
(ii)Let F and G be maximal Iω-closed sets.If F ∪ G = X,then there is nothing to prove.Assume that F ∪ G = X.Then by(i) F ⊂ G and G ⊂ F which implies F=G.
✷ Definition 5.6. An ideal space (X, τ , I) is said to be a M Tω-space if every nonempty proper Iω-closed subset of X is a maximal Iω-closed set. 
where {b, c} is a closed set in(Z, η). Proof: Let V be a nonempty proper closed set in Z.Since g is continuous,g
Applications
In this section, we introduceĈ I -sets andD I -sets and investigate some of their properties. 
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(ii)Every * -closed set is aĈ I -set.
(iii)Every * -perfect set is aD I -set.
(iv)EveryD I -set set is aĈ I -set. (ii){a, b, d} is aĈ I -set,but not a * -closed set.
(iii){a} is aD I -set,but not a * -perfect set.
Theorem 6.5. Every strongly-I-LC is aĈ I -set in an ideal space (X, τ , I).
Proof:
Since every regular open set isω-open [8] ,the proof follows. ✷
The converse of the above theorem 6.5 need not be true as shown in the following example.
Example 6.6. Let X={a,b,c,d},τ = {φ, {a}, {b}, {a, b}, X} and I = {φ, {b}, {c}, {b, c}}. Then {a, b, c} is aĈ I -set,but not strongly-I-LC.
Theorem 6.7. Let A be a subset of an ideal space (X, τ , I).If A is aD I -set and an Iω-closed set, then A is a * -closed set.
Proof: Since A is aD I -set,A = U ∩ V where U is anω-open set and V is a * -perfect set.Now A ⊆ U where U is anω-open set and A is an Iω-closed set implies that A * ⊆ U .Also A ⊆ V where V is a * -perfect set implies that A * ⊆ V .Thus A * ⊆ U ∩ V = A and so A is a * -closed set. ✷ Remark 6.8. The converse of the above theorem need not be true as seen from the following example.
Example 6.9. Let (X, τ ) and I be same as in example 6.4.Then {b,c}is a * -closed set,but not aD I -set.
Theorem 6.10. Let A be a subset of an ideal space (X, τ , I).Then A is a * -closed set if and only if A is aĈ I -set and an Iω-closed set.
Proof: Necessity.Suppose A is a * -closed set.Then A = X ∩ A where X isω-open set and A is a * -closed set.Hence A is aĈ I -set.By remark 3.3,A is also Iω-closed. Sufficiency.Let A be aĈ I -set and an Iω-closed set.Since A is aĈ I -set, A = U ∩ V where U is anω-open set and V is a * -closed set.Now A ⊆ U where U is anω-open set and A is an Iω-closed set implies that A * ⊆ U .Also A ⊆ V where V is a * -closed set implies that A * ⊆ V * ⊆ V .Thus A * ⊆ U ∩ V = A and so A is a * -closed set. ✷ Theorem 6.11. Let (X, τ , I) be an ideal space and A be aĈ I -set in X.Then the following hold.
(i)If B is * -closed,then A ∩ B is aĈ I -set.
(ii)If B isω-open,then A ∩ B is aĈ I -set.
(iii)If B isĈ I -set,then A ∩ B is aĈ I -set.
where V ∩ Bis * -closed.Thus A ∩ B is aĈ I -set.
(ii)Since A is aĈ I -set, A = U ∩ V where U is anω-open set and V is a * -closed set.Hence (i)f is * -continuous.
(ii)f isĈ I -continuous and Iω-continuous.
Proof: Follows from theorem 6.10 ✷ Theorem 6.15. Let f : (X, τ , I) → (Y, σ) be a function.Then the following are equivalent.
(i) f is * -continuous.
(ii) f is strongly-I-LC-continuous and Iω-continuous.
Proof: (i)⇒(ii)Follows from the fact that every * -closed set is strongly-I-LC [12] and from Remark 3.3 (ii)⇒(i)Let V be a closed set in Y.Since f is strongly-I-LC-continuous and Iω-continuous, f −1 (V ) is a strongly-I-LC and Iω-closed set.By theorem 6.5,f −1 (V ) is aĈ I -set and Iω-closed set and hence f isĈ I -continuous and Iω-continuous.By theorem 6.14,f is * -continuous. ✷ 
Conclusion
The study of ideal topological generalized closed sets viaω-open sets is applicable in most areas of pure and applied mathematics.This study would open up the academic flood gates and new vistas in the field of bitopology and fuzzy topology for further research studies.
